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I"m honored to participate, especially here at MT.

In fact, | don't know if there's a better place for the head of NASA to
speak about innovation . . . than a place called . . . the Tang Center

Truth be told, the breakfast of astronauts is not a NASA i nnovation. W
can't claimVelcro or Tefl on, either

W just applied them

But our work . . . exploring the unknown . . . has led to innovations that
have propelled our economny and enriched our |ives.

So at NASA, we are very optimstic about the future of innovation and the
future of our country.

But, to a certain degree, it is a cautious optimnsm

Because, as a nation, we sonetines have a nisperception of what
i nnovation is.

Apart fromthe |long-range investnments that this country is willing to nmake
for health care research . . . for the nost part, we think of innovation as
what can be done in the short-term

Innovation is taking small, safe, evolutionary steps . . . not bold
revol uti onary | eaps.

Those steps are inprovenent.
Oten inportant inprovenent
But they are not innovation
Smal |, evolutionary steps will not sustain a nation in the gl obal econony.

If we are really serious about spurring innovation, | believe Anerica needs
a big vision. The stuff not only of innovation, but inspiration

["lIl give you an exanpl e.
Anerica had to be first to the nmoon

But back then, we could not use off-the-shelf, nodified technol ogy. What
we needed for that bold m ssion was sinply not avail abl e.

I remenber President Kennedy saying in a speech that we would have to
use materials that have yet to be invented.



In other words, we had to create the technol ogy.

And t hrough sheer innovation we didn't only get to the noon . . . we

hel ped create the sem -conductor industry along with the Departnent of
Def ense. W hel ped revol utioni ze the electronics, satellite and energing
software industries.

In short, alnost thirty years after the Eagle has landed . . . that bold vision
keeps our econony soari ng.

That's what true innovation can and shoul d do.
Yet, there's this di sconnect.

First, as | said earlier, each year the corporate world' s conmitnment to
long-term high risk research shrinks.

As we define R&D, perhaps we need to break in into two parts: near-term
appl i ed research and product developnent . . . and true |long-term high-
ri sk and high pay-off research

And second, although we will nake these investnents in the |life sciences

. we are failing to adequately nake these investnents in what so often
enabl es scientific and nedi cal breakthrough -- cutting-edge technol ogy

and engi neering tools.

In many ways, sadly, engineering in Anerica is becom ng a second-cl ass
citizen.

Thi nk about it.

There has not been a revolutionary change in the |Iong haul jet transports or
rocketry since the Apollo era.

We have not had a revolutionary change in the autonotive industry in
decades.

Even the information systens we're so proud of, where there has been
revol uti onary changes, we coul d be approachi ng the physical, conceptua
and economic limts.

Right now, tinmes are good . . . so this investnent trend is just a sniffle.
Per haps t he begi nning of a cold.

But if we do not commt ourselves to building these revolutionary

engi neering tools and technologies -- real high-risk things because we're
not afraid of failure -- the inpact on the econony a decade or two from
now can be cri ppling.

At NASA, recognition of that neans a bold strategy that doesn't |ook 2 or
3 years out for turn-around . . . but 25.

W want to detect Earth-sized planets around stars within 100 |ight years.
And we want to do it with a tel escope so powerful . . .that we will be able
to pick up signs of life if they exist.



600 trillion mles . . .. that's sone resol ution

We want to launch self-thinking, self-tasking, and self-repairing probes
into interstellar space.

Thi nk of the comunications challenge at a trillion mles. And think about
how that will inprove comunications within a couple thousand m | es.
W want an astronaut to visit Mars . . . or live in a research station on a

near - Earth asteroid.

Li ke the nmoon race, we won't get there with nodified, off-the-shelf
products.

Currently, the problem many of us face in the field of engineering is that
we have to conmit about 90 percent of the cost . . . when we only have
about ten percent of know edge.

W are left with choosing between sacrificing flexibility . . . or large
ri sking cost and schedul e overruns.

Bot h choi ces stifle the innovation.

The success of our mssions and the future of innovation depends on
closing this gap

That's why at NASA we have a vision to revolutionize engineering . . . and
build the tools of the future.

The tools of the future we envision . . . will allow geographically
distributed teans to work col |l aboratively. The devel opment process will
followthe sun . . . cutting cycle tine and cost.

The tools of the future we envision . . . will fully exploit the potential of
total immersion virtual presence.

W' Il have sight and sound . . . but also feel and perhaps even snell.
Hopefully, we'll be able to sinmulate an entire factory before building it

or simulate the entire devel opnent life cycle of a car or plane before
cutting a single piece of hardware .

or simulate the research station on an asteroid before we send peopl e
t here.

Per haps nost inportant, the tools of the future we envision won't depend
on what we all use today . . . hard, nunerical conputing

Thi s has to change.

Instead, we will integrate biology into our traditional way of thinking
and conputers will nore closely resenble the processes of human | ogic
and t hought.

W may even have a wet conputer
To put it another way, the tools of the future will enconpass the



technol ogi es we can't even imagi ne today.

But we do know this: 25 -- maybe 50 years from now -- those technol ogi es
will be the driving force behind a robust econony.

That's innovati on.

Some may say that only the federal governnent can afford these long-term
hi gh-risk investnments. And to sone extent, that's true.

W aren't limted to the short-termturn around |ike so many
entrepreneurs. We are not in it for profit.

But | also submt we cannot go at it alone.

We need to provide the resources to adequately fund the academ c
conmuni ty.

It is the federal governnent the funds universities . . . and to sone extent
private industry, although |I think they are | aggi ng behi nd.

But the fact is, together, we nmust commit ourselves to devel opi ng young
m nds -- the training and continui ng educati on of the next generation of
scientists and engi neers.

And we in the federal government also need to work with industry, to
make sure that technology transfer is not an afterthought . . . but rather an
approach that allows us both to remai n aggressive.

That's good for your shareholders . . . and ours . . . the taxpayer

But let's renenber . . . if we care about innovation . . . our goals should
be bold . . . where ever we work.

I nnovation . . . do we have what we need?

I think that's a big vision

And at NASA, at other governnment agencies, in academ a and the

entrepreneurial community. . . | believe we have it
And if I'"mright . . . we should be optimstic.
Because the future will be bring amazing things . . . even better than Tang

and Vel cro.
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